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(54) ADHESIVE COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain the adhesive composition 
excellent in its electric insulating property, adhesivity and 
flexibility. 

CONSTITUTION: This adhesive composition comprises 
(A) a bisphenol A epoxy resin . (B) a polvsulfide-modified 
epoxy resin , and (C) a carbbxy-modified (meth) 
anrylnnjtni e. butadiene copolymer rubbe r in such | 
amounts as satisfying inequalities: 15<x<60, 5<y<36! ! fcw 
and y^x-45 wherein the amount of B is (x) pts.wt. among 
1 00 pts.wt. of the total amount of A and B arid the 
amount of C is (y) pts.wt. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. • * \ ; 
3 .In the drawings, any words are not translated. :i ; 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] v'jY; -.' , 

[0001] 

[Industrial Application] This invention is electric insulation, (migration-proof nature) Adhesive property , 
(copper foil ****** strength) It is good and flexibility, (folding endurance) It is related with the 
outstanding adhesives constituent. Especially this adhesives constituent is suitable as an object for '•' 
flexible printed wiring boards. § 
[0002] ^ 
[Description of the Prior Art] The former, flexible printed wiring board (FPC) The adhesives constituent 
of ** consists of elastomer components, such as rubber, and resinous principles, such as an epoxy resin/ - 
However, since the content rate of an elastomer component is high in order to give flexibility in this 
adhesives constituent, bridge formation of a system is [ a rough next door and ] the fall of electric 
insulation as a result, (it is easy to generate migration in copper ctenidium inter-electrode under heat and 
high humidity) There were problems, like an adhesive fall arises. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the adhesives constituent 

excellent in electric insulation, an adhesive property, and flexibility. 

[0004] 

[Means for Solving the Problem] While the adhesives constituent of this invention comes to blend 
bisphenol A mold epoxy resin and makes it the loadings x weight section of B among the sum total 100 
weight sections of the loadings of A and B, when it is made into the loadings y weight section of C, it is J 
characterized by x and y satisfying the following relation. (A) Polysulfide modified epoxy resin (B) : , • 
Carboxy denaturation (meta) Acrylonitrile-butadiene rubber (C) 
[0005] 

1 5<=x<=605 - < - y<30 y>=x -45 - such - this invention - the bisphenol A mold epoxy resin (A) 
.Polvsulf ^ resin^ j Carboxy denaturation which is an elastomer component sinceboth 

epoxy resins were usecRmeta) Ac ryfonitrile - butadiene rubber (C) Since the blending ratio of coal can be 
made low, it becomes possible not to spoil electric insulation and an adhesive property and to raise 
flexibility further. ~~ 
[0006] Hereafter, it explains in detail per configuration of this invention. 
** The bisphenol A mold epoxy resin (A) . 
It has the following type. 
[0007] 
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This bisphenol A mold epoxy resin (A) Also in a glycidyl ether mold epoxy resin, into 1 molecules, , 
such as a bisphenol A epichlorohydrin mold, it is the epoxy resin which has two or more epoxy groups, 
and Epiclon 1050 (weight-per-epoxy-equivalent 500 g/eq) by Dainippon Ink & Chemicals, Inc. can be 



i r^v .' i > 



mentioned as a representative as an example. It is inoffensive in any way using the thing of other// 



marketing. The desirable range of weight per epoxy equivalent is 400-2000 (g/eq). The film after;? 

hardening becomes hard, it is lacking in flexibility, and by 2000 (g/eq) **, since the distance during 

epoxy bridge formation becomes long, electric insulation becomes low under 400 (g/eq). Moreover, the ( 
. maldistribution of a curing agent arises by the hydrogen bond of the hydroxyl group in resin, and a V/^/;f 
^curing agent. V; 

[0008] Furthermore, as an object for electronic ingredients, the content of a chlorine ion is 10 ppm. 0.1% 

or less of thing has a desirable hydrolysis nature chlorine content below. 

** H oly sulfide modified epoxy resin (B) . ' ■ 

It has the following type. ^ 

[0009] 
0 0 

/\ ^ /\ 

CH*-CH-R,/R2\R 3 -CH-CH 2 



.V- 



f. 1 ' 



8,,B 3 : b"X7i/-^fi 
@ : -f CHsCHsOCHsOCBiCflsSn-^ir 
m= 1 - 3 
n= 1 ~50 



t i 



7 The inside of the above-mentioned formula, Rl, and R3 It is an organic acid containing a bisphenol 
frame, and is R2. It is a poly sulfide frame. Moreover, m (= 1-3) The average content of S in a 
poly sulfide frame is expressed, and it is n (= 1-50). The average content of the poly sulfide frame in 1 : 
molecule is expressed. Preferably, it is m=l. 5-2.5 and n=2-30. n becomes equivalent to the usual ( 
bisphenol A mold epoxy resin with it being less than one, and if n exceeds 50, viscosity will stop being 

! able to use it easily, becoming high. ^ « , . ?y 

[0010] Thi s polysulfide modified epoxy resin (B) Since a ether group and a thioether radical exist in a 
molecule, it is rich in the rotationality of intramolecular, or the .elasticity of a chain , and for this reason, 
it Ipngthftng as nihility or copper foil, and removes, and effectiveness is demonstrated to strength. 
FLEP-50 (weight-per-epoxy-equivalent 330 g/eq) by Toray Industries thiokol incorporated company 

t and FLEP-60 (weight-per-epoxy-equivalent 280 g/eq) can be mentioned as an example the desirable 
range of weight per epoxy equivalent, and 280-500 (g/eq) it is . 
[001 1] ** Carboxy denaturation (meta) Acrylonitrile-butadiene rubber (C) . 
Here, it is carboxy denaturation. (meta) Acrylonitrile-butadiene rubber means carboxy denaturation 
acrylonitrile-butadiene rubber or carboxy denaturation meta-acrylonitrile-butadiene rubber. Carboxy 
denaturation (meta) Acrylonitrile-butadiene rubber (C) If it carries out, it is what an acrylic acid or 



:■ ' 
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methacrylic acid copolymerization-ized with acrylonitrile and a butadiene, and what has a carboxyl 
* group in a molecule side chain is pointed out. 

■ [0012] Thus, acrylonitrile-butadiene rubber which does not have a functional group since it . ./.";';!: 

v> denaturalized (NBR) Cross-linking with an epoxy resin improves, concrete — the Nippon Zeon Co., Ltd. '» \ , ' 
I make - NIPPORU 1 072J and the Japan Synthetic Rubber Co., Ltd. make - PNR- 1H etc. are mentioned. 
; In addition, although a nitrile group content does not carry out especially limitation, 25 - 40% of the { ' \ 

•7J;V weight ofits thing is desirable. r .*■ 7' ViV^l^i' V/\!-' 

. : | ; [0013] ** The adhesives constituent of this invention is the above-mentioned bisphenol A mold epoxy <: V w , ' 
vv,^(;'- resin. (A) The above-mentioned polysulfide modified epoxy resin (B) The above-mentioned carboxy j/J^k^P^ 
( ; J denaturation (meta) Acrylonitrile-butadiene rubber (C) It comes to blend. As loadings, it is the bisphenol \ j^vilV^' - 5 ' 
A mold epoxy resin. (A) Polysulfid e modified epoxy resin (B) The sum total of loadings, i.e., the ; v ; ; 
loadings of A and B, (A+B) The loadings of B are 1 5 - 60 weight section among the 100 weight 
sections. Since polysulfide frame content becomes low and the hardening gestalt of A becomes most . ;\ . . , . . . 
v: under in 15 weight sections, it becomes dense constructing a bridge the loadings of B, and flexibility and 
copper foil ****** strengt h become low . Since separation of A and a varnish arises when 60weight /; «v\V' ; " 
sections are exceeded, membranes cannot be formed. The desirable loadings of B are 20 - 60 weight ^ / 
: .{t': t section. . ; \ ' * .-. .\ -\ • 1 : • ■ . ;> • [ <y>M:-> '^y 

[0014] Moreover, as shown in drawing 1 , while making an axis of abscissa into the loadings x weight 
/section of B in this invention, it is carboxy denaturation about an axis of ordinate, (meta) Acrylonitrile^)^ 
butadiene rubber (C) When it carries out to loadings, i.e., the loadings y weight section of C, x and y ^ ' ' : 
satisfy the following relation (shadow area of drawing 1 ). . 7 ; ; 
15<=x<=605 - < - y<30 y>=x -45 - it is to have defined the relation between x and y in this way from ; ! ; . • , C; 
f fry/ the evaluation result in the example which carries out a postscript. In addition, the loadings of C are the v 
, sum total of the loadings of A and B. (A+B) It is desirable that it is 10 - 25 weight section to the 100 

weight sections. The loadings of C are lacking in the membrane formation nature as a film in under 10 
:\ weight sections, and on the other hand, since the cross-linking of the whole constituent is low, electric 
insulation becomes low in the region exceeding 25 weight sections. 
[0015] ** E poxy resin curing a^ ent. 
: As an epoxy resin curing agent, the guanidine compound represented by the cyanogen amide, an 
imidazole compound, or aromatic series diamine is used. For example, the thing of 1 acidity or 
alkalinity, such as 2-phenylimidazole, 2-phenyl-4-methyl-5-hydroxymethylimidazole, the 2-phenyl -4, 
' 5-dihydroxy methyl imidazole, and a 2-phenyl-4-benzyl-5-hydroxymethyl imidazole, is desirable. The 
[ Lewis acid salt represented with a 3 fluoride boron ethylamine complex in addition to this, the organic-; [ 
5 : acid hydrazides like adipic-acid hydrazide, diaminomaleonitrile and its derivative, a melamine and its .AV,' : \V 
•p} \- derivative, the amine imide of pyroly sis nature, the thing that made the curing agent stick to porous V; // • : 
; .// bodies, such as a molecular sieve, further, the thing which wrapped the curing agent in the microcapsule \ 4 
: may be used. These epoxy resin curing agents are epoxy resins. Although it can add in the range of per \\« -/' < 
Y : v, [ 0 5 1 100 weight sections - 60 weight sections, about the amount used, it is suitably chosen by the class ' 
7 and amount of the class of epoxy resin curing agent, or each resin. .... t : .y ; 

- 7; i.0'j\l}^y 

. Compounding agents, such as a bulking agent, can be blended with the adhesives constituent of this , ■ • V , 
'Kjtti invention if needed. As a bulking agent , the thing of baking clay, a calcium carbonate, a silica, a mica, lv ■ . 

% and inorganic nature like a calcium hydroxide is desirable. In addition, inorganic flame retarders , such as . ; \; 
; ; antimony oxide, molybdenum oxide, an aluminum hydroxide, and a magnesium hydroxide, may be : V : i 

> Blended. 

'! [° 017 ] r 5 V , 7 

'\{fi [Example] . ■ , ; > : 

7 r examples 1-1 1, the example 1 of a comparison - 8 bisphenol A mold epoxy resin (Epiclon 1050, 
, Dainippon Ink & Chemicals, Inc. make) 85 weight sections and polysulfide modified epoxy resin 
1 (FLEP-50 or FLEP-60, the Toray Industries thiokol incorporated company make) The epoxy resin 100 
weight section of 15 weight sections, the carboxy group content NBR 10 weight section, curing agent 
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(2PZ, Shikoku Chemicals Corp. make) Made it dissolve, stirring 8 weight sections in a room . . :•'.',•/ 
temperature to a methyl ethyl ketone, homogeneity was made to distribute this by the sand mill, and it . ;Ji\ : 
considered as the varnish. This varnish was coated on the polyethylene terephthalate film with a V. \ V-', 
thickness of 40 micrometers by which mold release processing was carried out, desiccation was : ; - { . \ ; 
performed for 30 minutes at 80 degrees C, and the resin film with a thickness of about 50 micrometers ■■ 'V 
was obtained, (example 1) . , YV; , :.j :>'.''. ivs-Vj/V. 

[0018] Moreover, the contents of combination similarly shown in Table 1 (weight section) The 'resin' Vi*'M*i^ 




shown in drawing 1 . '( -\ : \0l^- ■'\-^ f\.': ^i^^ r 

[0019] These resin films are used and they are copper foil ****** strength and electric insulation. 





based on JIS-C6481 . That is, copper foil was started by width of face 
removed in the direction of 90 degree, and the strength was measured 
larger is good. ■ -. . : ■ 7/;// ■ V-f/$/!^ 

[0020] Electric insulation: Ctenidium circuit (Rhine/tooth space = 0.2mm / 0.2mm) The vacuum l'>V;/ ; 
lamination of the resin film is carried out at the designed laminate, (conditions; a part for lamination % y$i$ } t 
temperature 2m [ in 120 degrees C, the degree of vacuum of 40 torrs, and rate ]/) Temperature It was 
made to harden in 170 degrees C and 1 hour. After that 1000 hour environmental test (85 degrees C / 
85%RH, and applied-voltage 50V (DC)) The insulation resistance value between lines after impressing 'I ; 
the electrical potential difference of 50 V after applying for 60 seconds was measured. Consequently, 
more than 1x101 1 [omega] was made good, and below 1x1010 [omega] considered as the defect. 
[0021] Flexibility: It was based on JIS C-5016. However, it carried out without the electrode. Conditions s 
are radius of curvature. R= 2.0mm, clearance T= 0.35mm, angle of rotation 135 degrees, load It is . , t v ./ 
500gf. 10,000 times or more are success level. 1 X ' . 

[0022] //;;. ■ p • .^V^;^^/M : #: 



■ . • . If,."' M ' ( ' V ' < ■ - 



■ ' i i 
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• H'^'v^ * weight-per-epoxy-equivalent 330 g/eq, Flep 50, the Toray Industries thiokol incorporated 
< • 'tyt'S company make. 

■i M<v.- * 2; weight-per-epoxy-equivalent 280 g/eq, Flep 60, the Toray Industries thiokol incorporated company 
. V^-V.make. : : - ■ ■ 
. ( j ; : ; * 3; the bisphenol A type, weight-per-epoxy-equivalent about 500 g/eq, Epiclon 1050, Dainippon Ink & 
* / Chemicals, Inc. make. 

. y}.ti:fr [0Q24] * 4; Carboxy NBR, COOH; fbur-mol %. 

! I . * 5; imidazole compound (2-phenylimidazole: 2PZ) Shikoku Chemicals Corp. make. 
v ; • : . * 6; aromatic series diamine (4 4 1 - diamino diphenylmethane ; DDM), Sumicure M, Sumitomo 
Chemical Co., Ltd. make. 

[0025] * 7; Rhine / tooth space = 0.2mm / 0.2mm, 85 degrees C / 85%RH, and 50V Good with (DC) 
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impression, the insulation resistance value between lines of 1000 hours after, unit: [omega], and 
maintenance of 1x101 1 [omega]. ** mark shows circuit short-circuit. A subscript is time amount. 
* 8; radius-of-curvature; — R= 2mm, gap;T=0.35mm, and rotational speed 135 degrees and load 500gf , t 
and unit xl04 [Cycle]. ~ ' 

Copper foil lengthens the adhesives constituent of this invention, and it removes from Table 1, and is 
electric insulation in strength, (electric corrosion-proof nature) Flexibility (folding endurance) It turns 
out that it sets and excels, (examples 1-10) . on the other hand, the amount of a poly sulfide modified 
epoxy resin [ as opposed to the amount of the bisphenol A mold epoxy resin at the example 1 of a 
comparison, 2 6, and 7 ] - 15 weight sections / 85 weight sections, and a convention — since it is out of / 
range, it becomes the bisphenol A mold epoxy resin subject's structure, the bridge formation gestalt of a ,; 
hardened material becomes dense, and electric insulation is inferior in the flexibility of a good thing. ' 
Separation of a varnish takes place in the phase of mixing epoxy resin A and B, and the example 3 of a 
comparison and 8 do not have membrane formation nature, and were not made to a film. Although 
crosslinking density is high since the property factor near the hardened material physical properties of an 
epoxy resin is large although the example 4 of a comparison is an example with few loadings of rubber, 
and electric insulation is high, copper foil lengthens, it removes and strength and flexibility become low; 
Although the example 5 of a comparison is a case with many loadings of rubber, in order that the •-]:."-(}$ 
physical properties of rubber may come out to a front face rather than the physical properties of an ;(| 
epoxy resin, it is low, therefore copper foil lengthens it, and crosslinking density removes it, and it '. ] ; • 
comes out of strength more highly. However, an electrical property is inferior to examples 1-11. v V; 
[0026] Moreover, they are examples 1-11 (equivalent to fruits 1-1 1) so that drawing 1 may show. ; \ 
Although it exists in a shadow area, they are the examples 1-8 (equivalent to ratios 1-8) of a comparison/ 
It exists in the outside. A shadow area is the range of 15<=x<=60 (weight section), 5< y<30 (weight 
section), and y>=x -45 (weight section). So, x and y are made into this range in this invention. In 
addition, it sets to drawing 1 and O and ** are three properties, (copper foil lengthens, it removes and 
they are electric insulation and flexibility in strength) It is what carried out comprehensive evaluation 
and was symbolized, and O expresses good and ** expresses a defect. 
[0027] 

[Effect of the Invention] As explained above, the adhesives constituent of this invention The bisphenol 
A mold epoxy resin (A) Polysulfide modified epoxy resin (B) Carboxy denaturation (meta) 
Acrylonitrile-butadiene rubber (C) Since it comes to blend Electric insulation which is excellent in 
electric insulation, an adhesive property, and flexibility, and could not be taken out with the 
conventional adhesives for flexible printed wiring boards (migration-proof nature) If it attaches From 
the physical properties being maintainable over a long period of time, it is especially the optimal as 
adhesives for flexible printed wiring boards. 



[Translation done.] 
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[Claim 1] The bisphenol A mold epoxy resin (A) Polysulfide modified epoxy resin (B) / C^o^/;;:'.v■v t ■; , • . 
denaturation (meta) Acrylonitrile-butadierie rubber (C) It comes to blend and is the sum total of the i 
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Fireproof and vibration-damping bilayer coatings 
Zhan, Fengchang; Huang, Weibo; Yu, Jie 

Ministry of Chemical .Industry, Ocean Paint Institute, Peop. Rep. China 
Faming Zhuanli . Shenqing Gongkai Shuomingshu, 11 pp. 
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CN 1057849 A 
CN 1021490 . Bi../ 1 : 19930630 

CN 1991-105484 ■ ^^19916^1^ ' 
The title room-temp, ^'curable' coatings comprise (A) solventless basecoats 
contg. polyether-polyurethane prepolymers (2.2-5.0% NCO) and C3-15 diols 
and/or diamines and (B) solventless topcoats contg. 
polysulfide rubber -mod if ied. low mol . wt . epoxy 
resins'. . Thus, "a substrate was coated with a compn. contg. 
TDI-polyether-1, 3 -propylene glycol copolymer and covered^ with a compn. 
contg. *\E 44 .{low mol/.' wt . epoxy resin), neopentyl 
glycol glycerol ether, polysulfide rubber, Sb203 , glass fibers 
and a polyamide to' give a surface .layer showing tan. delta. >0.1 at 
-20. degree, to +6. degree.. 




